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DNS, RN, FAAN; & Carolyn Murdaugh, PhD, RN, FAAN

Background: The importance of choosing what type of statistical program that we use to
analyze the longitudinal study are growing as a specialty due to the fact computerized
data analyses has become the basic for scientific research. SAS is the most powerful
statistical program to analyze longitudinal study. All data analysis tasks can almost be
written into a program file that serves as written documentation of what you did. Within
the data analysis program, use comments to describe what each step does and include
TITLE statements that will print a brief description of the analysis and a date on your
printed output. This simple task will save time trying to guess the type of analysis and its
creation date down the road. Procedural steps perform the actual data analyses which include
descriptive and inferential statistics. The program itself should consist of combinations of these
steps structured in a meaningful way.

Aim: The purpose of this poster is to give an example of SAS programming set up to
analyze the longitudinal study.

Conclusion: SAS is the most powerful statistical program in data analyses for
longitudinal study.
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Introduction

The programming of longitudinal data sets is, as required for intervention research, poses
a challenge to new investigators. Every Programmer goals should include writing clear
and efficient codes. SAS Provides practical and efficient way to analyze longitudinal and
complex design.

Purpose
The purpose of this poster is to give an example of SAS programming set up to analyze
the longitudinal study.

Background

The longitudinal data set was generated in a study which 420 participants were recruited
to test a peer-based social support intervention designed for a population of rural women
with HIV disease in Alabama, Georgia, North Carolina, and South Carolina. The basic
structure for this study is that of a repeated measures analysis with four measures taken
per subject and subjects randomly assigned: a control group that receives the usual care
provided by the community based organization; 2) a group who receives the peer
counseling intervention via face-to-face meetings with the peer counselor; and 3) a group
who receives the peer counseling intervention via telephone.

Conclusion

The Statistical software (SAS) is an integrated software package for data
management, analysis, and reporting. Descriptive and inferential statistics programs can
be written using SAS. SAS should be selected to analyze the data for two important
reasons: 1) SAS is a very flexible package that can accommodate a very large number of
variables. 2) SAS allows control over statistical modeling algorithms (See examples of
SAS program for this project).



Example of SAS Program

PROGRAM1. Part of Program RWHPi11PRM.SAS

option nodate nocenter;

[ibnane library 'C:\abbast\nmoneyham rwhpii 1\";
[ibnane rwhpiil 'c:\abbast\nmoneyham rwhpii 1\";

**** this programwitten for southern wonmen health survey ****.

****  Phase ||

**** fjilenanme : rwhpiilprm sas
**%% aut hor . abbas tavakol
***%* | ast nodification : 05/22/08

*** Part of format *okk
PROC FORMAT li brary=rwhpii l.fornats;

VALUE WSTATEF 1=
2 = "GEORA A

3 = ' ALABAMA

4= '"north carolina'
7 = 'do not know

8 = '"refused'
9 =

VALUE LCI TYF NO

" YES'

"do not know
"refused'

VALUE gr oupf control"'

face to face'

NP OONNEF OO

' does not apply';

' does not apply';

* Kk ok k-
l

* Kk k k-

l
* Kk ok k-

* Kk k k-

3 = 'tel ephone

do not know
r ef used'

© 00~
I

data one;
set rwhpiil.rwhpiil;

data rwhpii 1. rwhpii 1s;
set one;

*** Part of | abel ***;

LABEL
DATE = ' DATE
PI D = ' PARTI Cl PANT | D#'
1D = ' | NTERVI EVER | D#'
DOB = ' DATE OF BI RTH
STATE = '"LIVINGin sc'
Wtate = 'what state do you

*** part of format statenent ***;
FORMAT

' does not apply';

live';



county countyf. city cityf. wstate wstatef. group groupf.

'run;
PROGRAM2. Part of Program RWHPi1i12PRM.SAS

opti on nodate nocenter;

[ibnane library 'C: \abbast\nmoneyham rwhpii2\';
i bname rwhpii2 'c:\abbast\noneyham rwhpii?2\";

**** this programwitten for southern wonmen health survey
****  Phase ||

**** filename : rwhpii2prm sas

**** aut hor . abbas tavakol

**** | ast nodification : 05/22/08

*** Part of format el
PROC FORMAT I i brary=rwhpii2.formats;

VALUE bLCI TYF 1 ="NO

" YES'

"do not know
"refused

' does not apply'

©O©oo~NN

val ue bhivstf =" hiv asynptonatic'
=" hiv synptonatic'
=" ai ds'

7 = 'do not know

= "refused'

= 'does not apply'

©

VALUE bgr oupf 1 ="'control'

'face to face'
"tel ephone’

"do not know
"refused'

' does not apply'

O©oo~NwWwN
I T T 1|

aata one;
set rwhpii 2. rwhpii2;

data rwhpii 2. rwhpii 2s;
set one;

*** Part of | abel ***;

LABEL
bDATE = ' DATE
bPI D = ' PARTI CI PANT | D#'
bl 1D = " | NTERVI EVER | D#'
bMARI TAL = ' MARI TAL STATUS
bLIVING = " CURRENT LIVING S| TUATI ON

*** part of format statenent ***;
FORMAT

* Kk k k-
~k~k~k~kZ
*;c**-
* Kk Kk k- '
’

* Kk ok k-



blcity blcityf. bgroup bgroupf. bhivst bhivstf.
}um

PROGRAM3. Part of Program RWHPi1i13PRM.SAS

opti on nodate nocenter;

[ibnane library 'C: \abbast\nmoneyham rwhpii3\";
i bname rwhpii 3 'c:\abbast\noneyham rwhpii3\";

**** this programwitten for southern wonmen health survey ****.

*ok kK Phase 11 ****;
**** filename : rwhpii3prmsas ok k
** %% aut hor . abbas tavakol i KK
**** | ast nodification : 05/22/08 KKK

*** Part of format el

PROC FORMAT I i brary=rwhpii 3. formats;
VALUE cLCl TYF " NO

" YES

"do not know
"refused'

' does not apply'

1
2
7
8
9

val ue chivstf =" hiv asynptonatic'
=" hiv synptonatic'
=" ai ds'
7 = 'do not know

"refused'

' does not apply'

©

"control"

'"face to face'
"tel ephone’

"do not know
"refused

' does not apply'

VALUE cgr oupf

OCO~NWN PP
{1 I O T 1|

aata one;
set rwhpii 3. rwhpii3;

data rwhpii 3. rwhpii 3s;
set one;

*** Part of | abel ***;

LABEL
cDATE = ' DATE
cPID = ' PARTI CI PANT | D#'
clID = " | NTERVI EVER | D#'
CMARI TAL = ' MARI TAL STATUS
CLIVING = '"CURRENT LIVING SI TUATI ON

*** part of format statenent ***;
FORMAT



clcity clcityf. cgroup cgroupf. chivst chivstf.
}um

PROGRAM4 . Part of Program RWHPi114PRM.SAS

opti on nodate nocenter;

[ibnane library 'C: \abbast\nmoneyham rwhpii4\";
i bname rwhpii4 'c:\abbast\noneyham rwhpii4\";

**** this programwitten for southern wonmen health survey ****;

*ok kK Phase 11 ****;
**** filename : rwhpii4prm sas ok k
** %% aut hor . abbas tavakol i KK
**** | ast nodification : 05/22/08 KKK

*** Part of formt *okk

PROC FORMAT I i brary=rwhpii4.formats;
VALUE dLCl TYF "'NO

" YES'

"do not know
"refused

1
2
-
8
9 ' does not apply'

val ue dhivstf =" hiv asynptomatic
=" hiv synptonatic'
3="ai ds'
7 = 'do not know

"refused'

' does not apply'

©

"control"

'"face to face'
"tel ephone’

"do not know
"refused

' does not apply'

VALUE dgr oupf

OCO~NWN PP
{1 I O T 1|

aata one;
set rwhpii4.rwhpii4;

data rwhpii 4. rwhpii 4s;
set one;

*** Part of | abel ***;

LABEL
dDATE = ' DATE
dPI D = ' PARTI CI PANT | D#'
di 1D = " | NTERVI EVER | D#'
dMARI TAL = ' MARI TAL STATUS
dLI VING = 'CURRENT LI VI NG SI TUATI ON

*** part of format statenent ***;
FORMAT



dicity dlcityf.

run;

PROGRAM5. Part of Program RWHPiildis.SAS

dgroup dgroupf.

dhi vst dhivstf.

option nodate nocenter yearcutoff=1910;

[ibnane library 'c:\abbast\nmoneyham rwhpii 1\";
rwhpiil 'c:\abbast\noneyham rwhpii1\';

| i bname

**** this programwitten for southern wonmen health survey

koK Phase 11
**x* filename : rwhpiildis.sas

** %% aut hor

* k k% |aSt

. abbas tavakol
nodi fication : 05/22/08

** part of format **;
proc format ;

VALUE martgF

1
2

val ue yl ear ngf 1='"2001"
='1996- 2000’
3='1991- 1995’

val ue livinggf 1=

='>1990";

al one'
=' ot hers';

val ue educgf 1="less hs

data one;

2=' hs'

" SI NGLE/ sep/ di v/ wi d'
" MARRI EDY | i vi ng/ ot her'

3='col | ege/ nor €'

set rwhpiil.rwhpiils;

*** part of programto set

ARRAY items race marital |iving
do over itens;

if

itenms=9 then itenms=._;

end;

array itema time2 tine5 tinme6 sas2 sas4 sas6 faml-fanb

do over itens;

of syntax to create scal es and subscal es

itema = 5 - itenm;
end;

* Kk k% Part

tfreq = sum (of freql-freq3l);

t bot h = sum (of bothl-both31);

t phys = sum (of physl-physll);
ttine = sum (of tinel-tinme6 );
**** Part of syntax to create new

vari bl es

m ssing and reverse coding **;

* Kk k k-

* Kk k k-
* Kk k-
;***-
* Kk Kk k- '
’

* Kk ok k-

* Kk k k-



if incone =1 then inconmeg=1;
el se if incone=2 then inconeg=2
el se if 2<inconme<7 then inconeg=3;

if yrtoldg=1 or yrtoldg=2 then ytol dgg=1
else if yrtoldg=3 or yrtoldg=4 then ytol dgg=2;

*** part of |abel for new varaibles ***;
| abel

tfreq = '"total /hivsynfreq

t bot h = "total / hivsynboth '

t phys = "total / fsqg activity of daily living
ttine = "total / fsg work function

tss = "total / social support

e part of format statenent ***;
format martg nartgf. ylearng yrtoldg yl earngf.

** Part of Syntax for Descriptive Statistics ***;

ods htm file="C: \abbast\noneyham rwhpiil\freq. htm" ;
proc freq dat a=one;
tables id -- bar21;
title ' frequency tables ';
title2 "rural wonen"s health project';
run;
proc means dat a=t wo;

var ages nchild childl8 hourwk ;

title ' nmeans ';
title2 "rural wonen"s health project';

run;

ods htm cl ose;
run;

PROGRAM6. Part of program to Check the Data

proc format;
val ue $missf ' ' = 'mssing
ot her= ' nonmi ssi ng'

**** Macro that takes |ower and upper limts for nuneric variables and*;
**** an id variable to print out an exception report to the output
W ndows ***;

%macro range (dsn,var,|ow, high,idvar);
data _null _;
set &dsn ;
file print;
if (&ar It & ow and &ar ne .) or &ar gt &high then
put "& dvar:" & dvar @5 " variable: &ar"
@5 "val ue:" &var
@0 "out-of -range”;



run;
%mend range;

%range (one, copel, 0, 3,id);
**** checki ng data: counting m ssing val ues *okk
proc freq;

tables _character_/ nocum ni ssing;

format _character  $missf.;

title ' frequency tables /mssing'

title2 "rural wonen"s health project I1";
run;

proc means nm Ss;
title ' means /mssing ;
title2 "rural wonen"s health project I1";
run;

PROGRAM7. Part of program RWHPi1iIMERGEOUT.SAS

option nodate nocenter yearcutoff=1910;

[ibnane library 'c:\abbast\nmoneyham rwhpii 1\";
i bnane rwhpiil 'c:\abbast\nmoneyham rwhpii1\";

**** this programwitten for southern wonmen health survey ****.

**** fj]enane : rwhpiinergeout.sas kR
** %% gut hor . abbas tavakol i ok
***%* | ast nodification : 05/22/08 kR kK
data one;
set rwhpiil. rwhpiils;
data two;

set one;
proc sort;

by id;

[ibnane library 'c:\abbast\nmoneyham rwhpii2\';
i bnane rwhpii2 'c:\abbast\nmoneyham rwhpii2\";

proc format ;
val ue btmastgf 0='no abuse
1="abuse';
data t hree;
set rwhpii 2. rwhpii2;

data four;
set three;
id = bid;

proc sort;
by id;



[ibnane library 'c:\abbast\nmoneyham rwhpii3\';
i bnane rwhpii3 'c:\abbast\nmoneyham rwhpii3\';

data five;
set rwhpii 3. rwhpii3;

data si x;
set five;
id = cid;

ﬁroc sort;
by id;

[ibnane library 'c:\abbast\nmoneyham rwhpii4\';
i bnane rwhpii4 'c:\abbast\nmoneyham rwhpii4\";

data seven;
set rwhpii 4. rwhpii4;

data ei ght;
set seven;
id = did;

éroc sort;
by id;

proc sort;
by id;

['i bname rwhpii 1f ' ¢:\abbast\ moneyham rwhpii1';
i bnane rwhpii 2f ' ¢:\ abbast\ moneyham rwhpii 2';
i bnane rwhpii 3f ' ¢:\ abbast\ moneyham rwhpii 3';
[ i bnane rwhpii 4f ' ¢:\ abbast\ moneyham rwhpii 4';

options fntsearch=(rwhpiilf rwhpii2f rwhpii3f rwhpiidf);
data fi nal

nerge two (in=a) four (in=b) six (in=c) eight (in=d);
by id;
[ i bnane rwhpinrg 'c:\abbast\noneyham nmer ge2';
data rwhpi nrg. rwhpi nrg

set final
run;



PROGRAM8. Part of program RWHP1IiIMERGEDIS.SAS

option nodate nocenter yearcutoff=1910;

****% this programwitten for southern wormen health survey ****;

**** filenanme : rwhpiinmergdis.sas kK
** %% gut hor . abbas tavakol i kK
***%* | ast nodification : 05/22/08 kKK

[ i bnane rwhipnrg 'c:\abbast\noneyham nmer ge2';

i bnane rwhpii 1f ' ¢:\abbast\ moneyham rwhpii1';
i bnane rwhpii 2f ' ¢:\abbast\ moneyham rwhpii 2';
i bnane rwhpii 3f ' ¢:\ abbast\ moneyham rwhpii 3';
i bnane rwhpii 4f ' ¢:\ abbast\ nmoneyham rwhpii 4';

options fntsearch=(rwhpiilf rwhpii2f rwhpii3f rwhpiid4f);

proc format ;

val ue cesdgf 1=' less 16
2="16 +';
val ue cesdgbf 1=" less 16
2="16 -25'
3=' 26- 35’
4=" 36+" ;

val ue groupgf 1='control"’
2="intervention';

data one;
set rwhpi nrg. rwhpinrg;

by pid;
if last.pid;

data two;
set one;
i f O<=tcesd<16 then cesdg=1;
else if 15<tcesd<61l then cesdg=2;

i f O<=btcesd<16 then bcesdg=1;
else if 15<btcesd<61 then bcesdg=2;

i f group=1 then groupg=1;
el se if group=2 or group=3 then groupg=2;

i f cgroup=1 then cgroupg=1;
else if cgroup=2 or cgroup=3 then cgroupg=2;

format cesdg bcesdg cesdgf. cesdgb bcesdgb cesdgbf. groupg cgroupg
groupgf. ;

proc freq dat a=t wo;
Tabl es pid group bgroup cgroup groupg cgroupg;

title ' frequency tables ';
title2 "rural wonen"s health project';

titled3 ' nmerge file ';



run;
Program9. Example of SAS Procedure

***%* descriptive statistics ok
proc freq dat a=one;
tables id -- dsasli;

title ' frequency tables ';
title2 "rural wonen"s health projectl!’;
run;
proc means dat a=t wo;
var ages nchild childl8 hourwk income actual freql -- physll

title ' neans ';
title2 "rural wonmen"s health project I1";
Run;

**** |Inferenitial Statistics FrA
%macro corr (q);
proc corr nocorr al pha nom ss dat a=two;

var &q;

title ' Reliability coeffcient’;
title2 "rural wonen"s health project I1";

%mend corr;
%corr (freqgl-freq3l);
run;

proc corr dat a=two;

var tfreq -- tcopeis tcesd --;

title ' correlation coeffcient';

title2 "rural wonen"s health project I1";
run;

%macro gl m(d,i)
proc gl m dat a=t wo;
cl ass & ;
nodel &d = &
I sneans & / pdiff cl adjust=tukey ;

title ' glnm;

title2 ' baseline

title3 "rural wonen"s health project I1";
%mend gl m

%glIm (tcesd tlslp tlsln tlslo tlslf treas tsctrl tsas,state);
ods htm file="C \abbast\noneyham rwhpii 1\ rwhpiilreg. htm "
styl e=fancyprinter;

%macro reg (d,i,t);

proc reg data=two;
nodel & = & / stb pcorr2 scorr?2;

title ' Regression nodel' &t;



title2 "rural wonmen"s health project I1";
%mend reg;

Yreg (tlslp,tistig, present life satisfaction );
run;

ods html cl ose;

run;

ods html file="C: \abbast\noneyham rwhpii 1\rwhpii 1fact.htm"
styl e=fancyprinter;
%macro fact (q,n,t);

proc factor data=two nethod=prin priors=snt scree rotate=pronax reorder
flag=-35 nfact=&n nsa ;
var & ;
title ' factor analysis &t
title2 "rural wonen"s health project I1";
%mend fact;

Ufact (stigl-stigl2, 2, Stigna scale two factor );

run;

ods htm cl ose;

run;

EE IR b I I S I I S I S S I I S I I I S Ik S I I I I I I S I I I S I S S S S S S S S S I S S I S
b

***% m x nodel xRk

’
LR I R R I I I O R R O R R I R R I R I R R O I

%macro nmx (a,b,c,d, e);

proc m xed nocl print noitprint;
class id tine &a;
nodel & = & / s ;
repeated time / type=&d sub=i d(group) ;
title ' mxed nodel ' &e ;
title2 "rural wonmen"s health project I1";

%mend m X

9%nix (group site,cesd,group tine group*time site site*tine ,cs,reduced
nodel / cs) ;
run;
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